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COMPLETE SPEOmOATION 
Improvements in and relating to the Abstraction of Water 
from Water Bearing Strata 


We, BANiTEy Mbthod Water SirppxiBfl, 
Inc., a corporation organised imder tke 
laws of West Virginia, United States of 
America, of 63, South High Street, 

6 Colnmbus, Coxinty of Fraxiklin, and State 
of Ohio, United States of America, de 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be partioularly desoribed 

10 and a.scertained in and by the following 
statement : — 

The present invention concerns an 
arrangement for withdrawing- water, from 
water-bearing strata, which includes a 

15 LoUow shaft er caisson with at least one 
perforated pipe extending radially from 
said shaft or caisson and having co-^axially 
arranged therein, a discharge pipe or sand 
line with the outer end thereof lorminff a 

20 cone-shaped head. The said perforated 
pipe has arranged therein adjacent said 
head, a partition xn^ovided with* a bore 
which is intended to receive on© end of 
the discharge pipe. Arrangements of this 

26 type Jar© known, but the arrangements 
heretofore used have been inadequate for 
reBioving the fine sand and sift which 
necessarily collects in the perforated pipe 
when driving the same in radial direo- 

80 tion into the area surrounding the 
caisson. The reason for this inadequacy 
consists in that according to the hereto- 
fore known arranppements, the discharge 
pipe or sand line is screwed into the bore 

S5 provided in the above-mentioned parti- 
tion, and once being withdrawn from said 
partition after the ^ipe has been driven 
in radial direction » it cannot be re-intro- 
duced into the said threaded bore. On the 

4D other hand, during: the actual projection 
of the pejorated pips into the area sur- 
rounding the caisson, it is. in most 
instances, impossible to prevent the fine 
sand and silt from clogging up the head 

4ft to suohi an extent that as long as the dis- 
charge pipe remains in the b^e, no sand 
or silt can be withdrawn therethrough. 
Whenever this occurs, it is necessary to 
withrirawjhe discharge pipe, at least to 
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such an extent tliat water passing through 
the perforations in the perforated pipe, 
win leach out the sand or ailt from the 
head. When the head has tiius beecn 
cleaned, it is necessary to return the difr* 
charge pipe to its previous: positi(m, in 66 
order to exFpkit the totat paressure of the 
water surrounding the head and the psr- 
f orated pipe fo^^ pressiz^ fine sand and silt 
into the head and withdrawing the same 
through the disohaige pipe. Bbwever, ^0 
with the arrangements heretofore known 
and referred to above, it was impossible 
to return the discharge pipe to its pre- 
vious position in which it threadedly 
engages the threaded bore. In the first ^ 
place, due to considerable length of the 
perforated pipe and also of the disdiarge 
pipe, slight deviations from the horizontal 
are uoavoxdable, and thus it is practically 
impossible to fi^nd Ihe Ihreaded bore in 
the partition. Secondly, even if by 
chance, or after considerable time of try- 
ing, the threaded bore in the partition 
was located, it was impossible to engage 
the thread of said bore with the thread of 76 
the discharge pipe in the proper manner 
and then to rotate the pipe m order to 
screw the same fetto the nead. This was 
due to the fact that the axes of the 
threaded bore and the discharge pipe 
formed an angle with each otiier, and 
f urtharmoxe, duo to the fact that fine silt 
or sand lodged in the erooves of the 
thread. The above-mentioned dorawbaoks 
have been overcome in a very simple .S6 
manner by the arrangement according to 
the present invention, whinh is chatactet^ 
ised in that the partition, is iHrovxded with 
a cone-shaped bore icx supporting and 
guiding the discharge pipe or sand Une 
toward the head and allowing slidxnff 
movement of said pii^e or line in its axi^ 
direction, said bore tapering toward the 
head so as to form an abutment for said 
pipe or line to limit the outward move- 
ment of said pipe <Kr line toward fhe outer 
end of said head. 
With the arraikgeniBnt aocording to the 
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p^sent inv^ntioiij ike devistioBB of tiie 
longitudinal axis of i^e disoliaige pipe 
relatiTo to iha longitadinal Axis of ine 
perforated pipe, does not handicap fte 
5 proper loca&Bf of the diadhaige ^ pipe, 
inaBmucih as tke oone-ahaped bore in the 
partition automaliccJly guides the dia- 
ohaige pipe into itB proper ^position. 
Accoramg to a fnrtner d0vel(n>nLent of 

10 tile invention, iho outer ^ncl ox the 
charge pipe is bervBlled in conformity Tdth 
the cone shaped bore in tiie partition adja. 
cent the head. This bevelled surface will 
not only facilitate the sliding of the 

15 outer end of the discharge pipe in the 
oone-ahaped bore, but^ will, at the same 
time in cooperation with the conical sur- 
face of the last-mentioned bore, provide 
an effeotive seal between the said conical 

SO surface of the bore and the outside of the 
discharge pipe. This, in turn, contributes 
to a better exploitation of the hydrostatic 
pressure around th© head of the perfor- 
ated pipe for removing fine sand and silt 

U from the interior of the head. 

The invention is illustrated by way of 
examj^Ie in the accompanying orawings, 
in which: — 

Figure 1 represents a vertical section 

BO through a typical installation of the 
device according to the invention. 

Pigure 2 is a section along the line 2—2 
of Figure 1 and shows the radial arrange, 
ment of the screen pipes. 

86 Figure 8 shows in a section on a scale 
larger than that of Figure 1. a portion 
of the wall of the caisson illuskating tiie . 
plugging of the horizontal hole which 
receives the screen pipe and its associated 

40 mechanism. 

Figure 4 is a aeotion similar to that of 
Figure 3 but witii tile screen pipe, its 
water pipje, pacidngs, valve^ pi4»e, and 
valve arran^d in proper position. 

4t Figure 6 is an exploded sectional view 
of an adjustable packer to be mounted 
between the erterior of the water pipe 
and the interior of the screen pipe. 
Figure 6 is an end eleTation of a con- 

M neoting sleeve. 

Figure 7 shows in plan view the 
arrangement of the several valves for con- 
trolling the discharge of water and of any 
accumulated silt, fines, and the like. 

W Figures 8, 9 and 10 show a portion of 
a screen pipe of the invention in section 
with the water pipe in three different posi- 
tions. 

Figure 11 is a section token along the 
60 line 11—11 of Figure 8. 

Figure 12 ie a section taken along the 
line 12—12 of Figure 10. 

Referring now to the drawings in 
detail, and Figures 1 and 2 thereof in 
§6 particular, the structure shown therein 


represents a water collector installation 
arranged near a stream 2 and having its 
conErm or pump house 1 spaced from and 
above tHe top of the ground or soil la. In 
the structure shown, the control hotise 1 «0 
ia supporFed by a hollow and preferably 
monolithic reinforced concrete shaft or 
caisson 8. The lower end of this caisson 8 
is closed by a concrete plug 4. Adjacent 
to, but somewhat above ihe plug 4, there 75 
is a plurality of radially disposed open- 
ings or precast port holes 6 through winich 
extend radially disposed perforated screen 
pipes 6. Each screen fjipe is surrounded by 
a oed 11 of gravel which may for instance 8" 
fee fiom four to six feet in diameter. 
Arranged on the inner end of each of 
these screen pipes 6 is a gate valve 7 with 
a stem 7a and han^e 7c extending *° 
valve operation iplatform 7h which is 8* 
accessible from the pump house 1 so that 
any or all of the screen pipes 6 may be 
closed off at will. Multiple-stage deep 
well tmmps 9 extend down into the caisson 
3, which is a clear welL by means of a W 
pipe system 9a to withdraw water from 
the^ underground res^volr to the water 
main 10. 

An installation as outlined above is 
. built up by first sinking the shaft or M 
caisson 3 down through tiie water bear- 
ing strata uod sealing the bottom of the 
caisson with tiie heavy reinforced concrete 
plug 4. TFe lower part of the caisson is, 
as stated above, formed with pre-cast port iOO 
holes 5 for the passage of the screen pipes 
6 therethrou^. Fiflures 3 and 4 show 
such a portnole, whioh has a diameter 
materially larger than the enter diameter 
<rf the screen pipe to be i^assed there- iQft 
through. Furthermore, the inner surface 
of tEe porfc hole 6 is corrugated and pro- 
vided with a correspondingly shaped 
liner 31a. To prevent the clogging up 
of the port hole 6 is corrugated end pro- 110 
being lowered into the ground, each port 
hole is temporarily closed by detach- 
able plugs 82 (see figure 3) held in their 
respective positions by means of a bolt 33. 
If it is now intended, after the lower part 116 
of the caisson has been properly posi- 
tioned, to pass the screen pipes through 
the port holes, the plugs 32 are removed, 
and one sleeve 84 is inserted into each port 
hole and properly located therein. There- 120 
upon, concrete is poured between the 
liner Zla in the port hole 6 and the out- 
side of the sleeve 34, so that the sleeve 34 
will be firmly anchored when the concrete 
has hardened. Now the armature 37a. with- 126 
out the valve 7 proper, but with the open- 
ing, to which valve 7 is normally con- 
nected, closed, e.g. by a lid, is connected 
to the sleeve 84 after the sealing member 
89 has been placed between the flange 36 180 
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of tE« sleeve 84 and "tie flange 37 of the 
armatnre 37at. Bolts 38 <»xnnect the arma- 
ture 87a to the sleeve 84. Before the 
screen pipes 6 are projected throug^h the 
6 skirt 40 of the sealing member 39 into the 
watex hearing strata, the sealing assem- 
blies 34, 27, to be described in detail 
later, are installed in the respective 
screen pipes, whereupon the first screen 
10 pipe sections are projected horizontally 
outwardly into the water bearing strata 
thrcmgh the respective port holes 5. The 
sealing assemblies 24, 27 remain in the 
respective scnreen pipes thxonghout the 
IB entire projection period. The purpose of 
the sealing assembly is to prevent the 
flow of water through' the interior of tihe 
fioreen pipe into the caisson. The perfor- 
ated collector pipes 6 whidi may, for 
flO instanoe, be eight inches in diameter, are 
built up to fhe desired length torcmg 
relatively short pipes out through the 
port holes end welding new pipes thereto 
before the pipes are pushed out oom- 
86 pl&tely. The same method may also be 
employed Jor building up the dischar]^ 
pipes or sand lines 8 to be referred to in 
detail later, and t^ese pipes 8 can there- 
after be removed by cutting them up into 
80 vers; short sections. During^ this operation 
the water entering the pape G is with- 
drawn through the dischai^ pipe 8. The 
number of the pipes 6 is, of course, deter- 
mined upon the basis of oapacity of 
8ft water desired and hydrogeological condi- 
tions encountered. 

When driving the screen collector pipes 
6 with their associated mechanism out- 
wardly through the pert holes 5 in a hori- 
40 zontal plane, it is of ^reat importance 
that the fine sand and silt present in the 
strata surrounding the screen pipes be 
removed from said strata so as to create 
a relatively coaarse grovel bed d£ high 
46 pemieabilify. preferably in excess of 
four feet in uiameter, around each screen 
pipe. These fines are nonoved through 
the screen pipes 6 and disohaxge pip^ 8, 
by pnmpixifi' or in any other convenient 
50 manner. When each screen pipe has been 
projected to the finally desired extent, 
the dean-out valve 42 is connected. The 
armature 37a is temporarily removed, and 
the screen pix^ 6 is cut on at the face of 
55 the flange a6, while the sealing assembly 
24, 2^ and sand line 8 are left in place. 
The armature B7a is now again connected 
to flange 36, and valve 7 is connected to 
the armature 36 as shown in dot-dash lines 
M (Figure 4). The cleanout valve 42 is then 
connected through its pipe sections 48 and 
44, and by means of the flange 46 and bolts 
38a to the fiange 46 of the armature 37a. 
Thereupon, the sealing assemblies 24, 2& 
11 are withdrawn into the rear horisontal 


portion 44 of said valve 42 so that a 
through passage for the water from the 
strate to the valve 42 is available. Then 
the final clean out of the screen pipe may 
be effected through the clean-out valve 42 70 
to remove the fine sand and silt remi^ining 
m the screen pipe after completion of the 
projecting operation. This is of great 
importance, since it permits an easy 
removal of the sand line which sometimes 76 
becomes sand bound in the sore^a pipe. 
After this clean-out operation has been 
completed, the pipe 8 is hauled out 
ttoouflh the sealing assembly 24, 26 and 
the gland in the rear of the portion 44. «0 
thus permitting the valve 7 to be shut 
down and the removal of the assembly 42. 
40, 24, 26 without water entering the 
caisson. Then, the valve assembly^, 43. 
44 IS removed. Finally, a lid (not shown 86 
in the drawing), is connected to fiange 46 
to close the outer end of the armature 37a. 
Xlus completes the installation. 

One of the greatest problems presentintf 
Itself in connection with an installation of W 
tlie type outlined above consists in 
properly guiding the sand lines in and 
maintaining the same in proper tilign- 
ment with the respective screen pipes dur- 
ing the installation period. 95 

This problem has oeen taken care of bv 
the construction of the screen pipes 
accordmg to the invention as illustrated in 
Pigur^ 4 to 12. As wiU be seen from 
these figures, the screen pipe 6 consists 100 
primarily of a tubular member 14 with 
perforations 14a, and a conical stream- 
lined nose 12 detaohably comiected at 13 
to the tubular member 14 and provided 
with perforations or openings 16. The 106 
perforations 14o and 16 are preferably so 
shaped that they are wider on the inside 
of the members 14 and 12 than on the out* 
side thereof. 

Airanged at the outer end of the tubular 110 
member 14 adjacent the nose or head 12, 
is an abutment or guiding member 16 
having substantially centrally arranged 
therein, a tapered bore 17 which tapers 
toward the outside and ends in a passage- 116 
''^ay 18 communicating with the intenor 
of the noae 12. Spaced from the guiding 
member 16 but in alignment therewith, is 
at least a second guiding member 20 with 
a bore 22 therethrough which tapers into 120 
a cylindrical passageway 21 likewise pro- 
vided in the guiding member 20. The 
abutment member 16, while serving 
primarily as an abutment for the dis- 
charge p;pe 8 and also as a guide and sup- 125 
port for the front end thereof, forms a par. 
tition between the nose 12 on one hand, 
and a cvlindrical chamber on the other 
hand, wnich chamber is formed between 
the outer wall of pipe 8 and inner wall of 180 
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iuliular member 14. The guiding member 
30 acts as a guide and support fot' the die- 
obarge pipe 8 and also as a partdtion 
similar to the abutment member 16. Tbe 

i rear end of the discbarge pipe 8 is carried 
by a number of sealing membeiB 24 spaced 
from each other by spacer sleeves 27. 
Th«se spacer sleeves are provided with 
flanges 28 and 29 riveted to the adjacent 

10 sealing members. As will be clear from 
Figure 5, each sealing member has an 
inner sJriii 26 which tigntly surrounds and 
supports the adjacent jmrt of the discharge 
pipe 8. Bach sealing member 24 further- 
Id more has an outer skirt 26 for sealing 
engagement with the inner surface of the 
tubular member 14. The sealinff members 
24, together with the spacer sleeves 27, 
form a flexi.ble chain of washers forming n 

30 unit that will withstand horiaontal thrust 
while being able to bend with the move- 
ment of the discharge pijje 8 and screen 
pipe 6. This sealing unit may also be 
adjusted in its entirety, and, to this end, 

86 it is provided with an eye 30 having con- 
nected thereto a rod or cable 31 which 
extends to the rear of the respective screen 
. pipe 6 so as to be able to be actuated 
through the respective port hole 6. It is 

80 of course understood that the length of 
the sealing unit may be varied in accord- 
ance with the specific requirements 
encountered by merely varying the 
number of sealing members 24 and spacer 

aa sleeves 27. x 

Pigures 8, 9 and 10 illustrate three 
different positions which the discharge 
pipe 8 n^ay occupy during the installation 
period. According to Figure 10, the pipe 

40 8 is withdrawn from both the g^id^ng 
Figure 10 that the entire interior of the 
screen pipe is free so that the wjiter froni 
the water bearing strata con rush into the 
screen pipe and tbe turbulence obtained 

45 thereby can cause the fine silt and sond to 
suspend in the wat^, thereby enabling 
efficient, quick, and thorough clean-out 
operation of the screen pipe by means of a 
suction pump. This dean^ut is of 

aO esKtremo importance during the installa- 
tion of the device, when, as previously 
outlined, all the fine sand, silt and the like 
muflt be withdrawn from the area sur- 
rounding the screen pipe in order to build 

aa up a relatively coarse ffravel bed around 
the screen pipe. It will be obvious ttiat, 
when thus all fine sand and silt lias been 
removed from the bed sunround^g the 
screen pipe, no fine sand, sat or the liKe 

60 will accumulate within the screen pipe 
and cause the latter to sag, bend or other- 
wise to deviate from the desired horuontal 

9 shows the discharge pip® 8 ^ 
efi an intermediate position in which it 


extends through the guiding member 20 
but is spaced u'om the abutment 16. Since 
the opening 21 is somewhat larger than 
the outer diameter of pipe 8, the inner 
suace of the screen pipe located between ft 
tne guiding member M and the end of the 
pipe adjacent the sealing assemblies of the 
nose 12 still communicates, although in 
restricted manner, with the pump or the 
like at the end of the screen pipe, while U 
free communication exists between the 
inner space of the screen pipe located 
between the guiding member HO and the 
tip of the nose 12. and the interior of 
pipe 8. Consequently the turbidity in this aa 
instunce will be less than when the pipe 
8 occupies Figure 10 position. 

Figure 8 shows tte discharge pipe 8 
in its outward position in which its 
bevelled surface 19 engages the tapered ao 
bore 17 of the abutment member 16. This 
is the x^osition normally occupied bv the 

Sipe 8 when the screen pipe is being 
riven foi-ward, e.g., when most of the 
sand and silt enters the head 12. In thi:; aa 
position of the pipe 8, the jjreatest portiou 
of tiie sand and silt entering from the out. 
side will be quickly removed from the head 
13 through pipe 8. , , m 

From the above, it will be clear that the a© 
longitudinally adjustable discharge pipe 8 
within the screen pipe 6, is highly bene- 
ficial for properlv locating the screen pipe 
during the installment of the entire water 
operation of the screen pipe by means of a 108 
collecting system, inasmuch as the adjust- 
able pipe 8 makes it possible quickly and 
efficiently to withdraw silt and fine sand 
from the screen pipe. Also, if later, after 
the system has been in operation for some 105 
time, silt and fine saiid accumulations 
should occur due to some circumstances in 
the screen pipe, the pipe 8 can easilv be 
reintroduced, if desired,, and be moved 
into Figure 9 or 10 position to stir up the IIP 
sand or silt and to remove it as described 
above. On the other hand, during the 
installation oj the water collecting system, 
the sealing means 40, 24 and 26 will pre- 
vent any substantial leakage or seepape 11* 
along tile pipe surfaces engaged by said 
sealing means, even if the screen pipe fi 
is not in proper alignment with the respec- 
tivfe port hole and if the pipe 8 is not 
quite concentrically arranged within the IflQ 
screen pipe 14. 

Having now particularly described nuil 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 
be performed, we declare that what we 126 
claim is: — 

1. An arrangement for withdrawing 
water from water bearing strata, which 
indudes a hollow shaft or caisson with at 
least one perforated pipe extending radi- 130 
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ally from said shaft or caisson and having 
co-axially arranged therein a discharge 
pipe or sand line, with the outer end 
thereof forming a cone-shaped head, said 
( perforated pipe having therein and 
adjacent said head, a partition provided 
with a bore characterised in that tJie par- 
tition is provided wil^ a cone-shaped bore 
for supporting and guiding the discharge 

10 pipe or sand line toward the head and 
allowing sliding movement of said dis- 
charge jfipe or sand line in its aadal direc- 
ticm, saia bore tapering toward the head 
60 as to form an abutment for said d^ 

11 chaige pipe or sand line to limit the ont- 
ward movement of said discharge pipe or 
sand line towarda the outer end of said 


3. An arrangement according to Claim 
20 1, in whioh the pejorated pipe has pro* 
vided therein, a second partition apaoed 
from the first-mentioned partition at a 
predetermined distance andTprovided with 
a cone-shaped bore for guiding and sup- 
36 porting the discharge pipe or sand line. 

3. An arrangement according to Oia^m 
2, in which the cone-shaped TOre of the 
second piotition ends in a cylindrical 
passageway having an inner diameter 

80 larger than the outer diameter of iihe dis- 
charge pipe or sand line. 

4. An arrangement according to any of 
Claims 1 to 3, characterised in that the 
outer end of the discharge pipe or sand 

S5 line is bevelled in conf omuty with the 
cone-shaped bore in the partition adjacent 
ike head* 


6. An arrangement acoo^dinff to any of 
Claims 1 to 4, characterised oy flexible 
sealing means interposed between the dj^- 40 
charge pipe or sand line and the peir- 
iorated pipe pertaining thereto. 

6. An arrangement according to any of 
Claims 1 to 5, in which the perforated 
pipe extends through port holes in the 4A 
shaft or caisson, characterised in that a 
sleeve spaced from and surrounding a por- 
tion of the perforated |;ipe, is anchor^ in 
concrete provided in tiaid port holes, while 

a flexible sealing member is provided 50 
between said sleeve and said portion of the 
perforated pipe. 

7. An arrangement according to Claim 
5, in which the sealing means consists of 

a plurality of centrally apertured rings of 0| 
flexible material interconnected by rigid 
cylindrical spacer elements. 

8. An arrangement according to Claim 
7, characterise in tha^t the seaung means 
are adjustable as a unit. 

9. An arrangement for withdrawing 
water from water bearing etrata sabstanp 
tially as hereinbefore desoribed wXk refer- 
ence to the accompanying drawings. 

tt 

Dated tihe 22nd day of September, 1947. 

FOERBSTEE, KETLBT & CO., 
Chaiiered Patent Agente, 
Jessel Chambers, 88/ 90, Chanoery Lane, 
London, W.G.2, and 
Central House, 76, New. Street, 
Birmingham, 2j 
Agents for the Airphcants. 
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